Introduction
Studies on the occurrence of diseases and parasites of marine fish constitute an important component of monitoring programmes implemented in ICES member countries in order to assess biological effects of anthropogenic activities in the marine environment. The methodologies applied have largely been standardized on the basis of recommendations from intercalibration exercises carried out during ICES sea-going workshops in the North Sea (1984) and Kattegat (1988) . These workshops addressed the appropriateness of different fish species, sampling strategies, suitable diseases/ parasites, diagnostic techniques, and data reporting for monitoring purposes (Dethlefsen et al., 1986; ICES, 1989) .
Although many countries bordering the Baltic Sea have started fish disease/parasite surveys (Lang and Dethlefsen, 1996) , information on the larger-scale geographical distribution and on temporal trends in the occurrence of fish diseases/parasites is still lacking. Programmes have usually been restricted regionally and temporally. Also, often non-standardized methodologies were used, making a comparison of results difficult. In recent years, the situation has improved thanks to activities of the Baltic Marine Biologists (BMB) Working Group 25 ''Fish Diseases and Fish Parasites in the Baltic'', established in 1989. This group has held several meetings for exchange of information and coordination of research/monitoring programmes. Also, joint activities were organized, such as the 1991 BMB Sea-going Workshop ''Fish Diseases and Fish Parasites in the Baltic'' and the 1994 BMB Symposium ''Diseases and Parasites of Flounder (Platichthys flesus) in the Baltic Sea'' (Bylund and Lö nnströ m, 1994) .
The fauna and the environment of the Baltic Sea are quite different from the North Sea and Kattegat, for which the standard methodologies of monitoring studies were originally developed. This raises the question whether specific adjustments are required for the Baltic Sea. Therefore, during the ICES Annual Science Conference in Dublin, Council Resolution/1993 3:9 was adopted to hold a BMB/ICES Sea-going Workshop ''Fish Diseases and Parasites in the Baltic Sea'' in 1994, with T. Lang (Germany) and S. Mellergaard (Denmark) as co-conveners and the following terms of reference:
To provide scientific background data on the prevalence and spatial distribution of fish diseases and parasites in the Baltic Sea, to be used as baseline information for further research and monitoring programmes;
To intercalibrate methodologies used for fish sampling, disease/parasite diagnosis, reporting and analysis of disease data;
To assess the applicability of the standard methodologies recommended by ICES for fish disease surveys, and, if necessary, to recommend modifications to be followed in fish disease/parasite studies in the Baltic Sea; and To enhance international cooperation and coordination between Baltic Sea countries with regard to research and monitoring of fish diseases/parasites in the Baltic Sea. Thus, the workshop aimed to combine practical work in data collection with an analytical evaluation of the results obtained. Also, it was intended to bring together scientists involved in different aspects of fish disease and parasite studies from as many Baltic countries as possible, in order to achieve both a broad coverage of expertise and to involve all countries in the process of intercalibration. The 12 scientists participating represented eight of the nine countries bordering the Baltic Sea.
Material and methods
The workshop was held from 25 November to 8 December 1994 on board RV ''Walther Herwig III''. The cruise started and ended in Kiel, Germany, with a break for a visit to Tallinn, Estonia. Following earlier recommendations (ICES, 1989; Bucke et al., 1996) , the flounder (Platichthys flesus) was selected as main target species because of its high abundance and wide distribution in the Baltic Sea (Aro, 1989) . Besides, other abundant fish species were also examined: cod (Gadus morhua), herring (Clupea harengus), and sprat (Sprattus sprattus). In addition, samples of turbot (Scophthalmus maximus) and four-bearded rockling (Enchyleopus cimbrius) were taken for bacteriological tests.
A total of 36 trawl hauls were made, distributed over 11 sampling areas along a transect from the Mecklenburg Bight in the southwestern Baltic Sea to the Gulf of Finland in the northeastern Baltic Sea (Fig. 1) . The survey covered the largest area within the Baltic Sea ever studied for fish diseases/parasites during a narrow time-window and using standardized methods. Sampling sites were selected on the basis of water depth in relation to available information on the migratory behaviour of the flounder (Aro, 1989) : at the time of year, prespawners were expected to be concentrated at the spawning grounds in deeper waters in the southwestern parts, whereas in the northeastern parts, flounder were still expected at their feeding grounds prior to migration to the coastal spawning grounds. The distance between sampling sites was considerable (40-90 nmi), because of the large area to be covered within a relatively short period.
The gear used was a 180 ft bottom trawl equipped with a 50 mm mesh codend. Towing speed was 3-4 knots and haul duration 1 h. Catches were sorted according to species and samples were examined for the presence of diseases and parasites or for other purposes. Hydrographic data were collected by means of an electronic CTD equipped with a rosette water sampler. Parameters determined were depth, bottom temperature, salinity, and oxygen content. Table 1 characterizes the different sampling sites in terms of hydrographic information and mean catches of the four main target fish species. The considerable variations in both physical parameters and catch composition reflect the highly variable conditions between regions (HELCOM, 1996).
Results and conclusions
The scientific studies carried out provide an overview of the large-scale distribution of selected diseases and parasites of flounder , cod , and herring and sprat (Grygiel, 1999) from the southwestern to the northeastern Baltic Sea. New information is provided on the spatial distribution of metazoan flounder parasites (Køie, 1999) , on flounder liver histopathology, PAH contamination and enzymatic reactions (Bogovski et al., 1999a, b) , and bacteriology of the skin ulcer disease in a variety of fish species (Wiklund et al., 1999) . Finally, a study was made of variation in the age/length relationship in flounder (Drevs et al., 1999) , because observed disease prevalences depend critically on life history characteristics of the sampled individuals. Thus, the objective to provide baseline information for future research and monitoring programmes in the Baltic Sea has been largely fulfilled.
The results obtained indicate strong regional variation in the distribution and prevalence of the diseases and parasites studied, which were partly significantly correlated with hydrographic factors, e.g. salinity and temperature (Grygiel, 1999; Køie, 1999; Lang et al., 1999; Mellergaard and Lang, 1999) . This observation highlights the need to take into account the potential impact of these factors in the statistical analysis of regional prevalence data, particularly in an environment such as the Baltic Sea, being characterized by heterogeneous hydrographic conditions and strong spatial gradients with a pronounced impact on community structure and on the physiological performance of the biota.
An important prerequisite for collecting and exchanging data, which meet quality assurance criteria for inter-laboratory or an inter-observer comparison, is intercalibration and standardization of methodologies, particularly those used in disease diagnosis. During the workshop, significant progress has been made in this respect, since the diagnosis was carried out according to a standard protocol and training exercises were performed among all participants involved. However, quality assurance is a continuous process and further cooperative and coordinated studies are needed, especially if fish diseases/parasites are included in future international biological effects monitoring programmes in the Baltic Sea.
The evaluation of the ICES standard methodologies for fish disease surveys (Dethlefsen et al., 1986; ICES, 1989; Bucke et al., 1996) revealed that they are, in principle, applicable in the Baltic Sea. However, some modifications are required. For instance, the recommended minimum sample sizes and size stratification could not be met in all areas. In some regions, the catches of flounder and cod were obviously too small (Table 1 ). In particular, very few flounder were caught in the westernmost Areas 1 and 2, even though repeated hauls were made. In the easterly region (Areas 9-11), cod was almost absent. Therefore, sampling has to follow a different strategy and should be based on inspection of the entire catch of a given species or of representative subsamples. The sample size must be set according to statistical requirements for the detection of significant differences in disease prevalence between areas (Lang et al., 1995) and sampling sites should be selected accordingly. Variation with regard to the size, age, and sex composition of samples from different areas should be accounted for by calculating the expected prevalence for a standard fish population, based on a statistical analysis of the relationship between these factors and the observed disease prevalence . This would enable a comparison of prevalence data over large areas, even when the size and age composition of the catches fluctuate widely. Further modifications to the ICES standard protocol concern the selection of appropriate fish species and target diseases/parasites suitable for monitoring purposes. The results obtained emphasize the usefulness of fish diseases/parasite studies in the Baltic Sea as an integrated part of marine environmental monitoring programmes. Such studies should not be considered exclusively as a tool to assess and monitor biological effects of contaminants, since most of the common diseases (infectious diseases in particular) have a complex multifactorial aetiology, exposure to contaminants being only one of the potential causal factors. Temporal changes in prevalence and/or intensity may reflect changes of any environmental factor affecting fish health and should, therefore, represent an unspecific indicator of environmental stress. For monitoring biological effects of contaminants, studies on fish diseases and parasites should be integrated into a suite of techniques for measuring contaminant-induced effects. Ideally, the programmes should include techniques for measuring general and contaminant-specific biological effects at all levels of biological organization, from the molecular level to entire populations. Also, monitoring of biological effects has to be accompanied by chemical monitoring of contaminants in a variety of biota as well as abiotic substrates. The results of the workshop have demonstrated that other environmental factors showing strong regional gradients (e.g. salinity, temperature) may be significantly correlated with disease and parasite prevalences. Therefore, it is essential that hydrographic factors are also included.
The workshop has helped considerably in establishing further links between institutes and individual scientists working in the field of fish diseases and parasites, which will undoubtedly prove beneficial for future joint activities in the Baltic Sea.
